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virtues.    Still, one hears nothing to its discredit exce] that it is expensive and readily volatilizes;  and it is constituent  of many well-known brands of high-spec steel in  amounts varying from 0*5 up to  5 per cen VANADIUM appears to be a useful constituent, and i that respect its value in high-speed steel is exceptiona It was added at first, ten or twelve years ago, in sma amounts (-20  to -30  per cent.), but   is  added now  i amounts up to 2 per cent., which according to som authorities, who regard it merely as a scavenger, is wastefully high figure.   The influence of COBALT on high speed steel  has   been  the   subject  of  an   acrimoniou discussion    amongst    steelmakers    in    Germany;    th opinion in England of its value is .divided on variou grounds,  some of   which   are   purely  commercial.    It cogener NICKEL was added to high-speed steel in 1902 o: thereabouts, when most available alloys were added ii the hope of producing a unique effect; the same remarl applies to titanium and silicon.
The presence of tungsten in tool steel can be imme diately detected, even in amounts as small as a quartei of one per cent, by the colour of the spark thrown of on pressing a corner of it against an emery wheel (see p. 214). No other element produces the same effect and none of the special elements added to steel mask this quite characteristic appearance; but the test is bj no means quantitative.1
The fracture of tungsten steel, even in the unhardened state, is much closer in appearance than carbon steel of the same temper and treatment. In the hardened state the fracture is quite porcelain-like when two or three or more units per cent, of tungsten are present. Tungsten steels may be considerably overheated without forming the coarse crystalline fracture formed in carbon steels, and also without becoming mechanically fragile and useless. In this respect it may be compared with any
1 Metcalf says: "As little as o-io per cent, tungsten will show a fine red line amidst a brilliant display of sparks, and it soon becomes possible to determine so closely by the streak the quantity of tungsten present that the ordinary analyses become unnecessary" !he Foster Instrument Co., Letchworth, Herts.gligible cost several degrees beyond        ! this by the heated objects constantly being added.    In       * this second bath the object cools uniformly to the pre-        I vailing temperature, and on withdrawal is enveloped in a coating of fluid salt, which, after a moment's delay,        ***  V
